DNA array-based method for detection of large rearrangements in the BRCA1 gene.
In most families with multiple cases of breast and ovarian cancer, the cancer appears to be associated with germline alterations in BRCA1 or BRCA2. However, somatic mutations in BRCA1 and BRCA2 in sporadic breast and ovarian tumors are rare, even though loss of heterozygosity in BRCA1 and BRCA2 loci in these tumors appears frequently. This may be attributed to mutation detection assays that detect alterations in the coding regions and splice site junctions, but that miss large gene rearrangements. To look specifically for mutations such as large gene rearrangements that span several kilobases (kb) of genomic DNA, we have developed a fluorescence DNA microarray assay. This assay rapidly and simultaneously screens for such rearrangements along the entire gene. In our screen of 15 malignant ovarian tumors, we found one sample with a novel 3-kb deletion encompassing exon 17 of BRCA1 that leads to a frameshift mutation. This deletion was not detected in the corresponding constitutive DNA. Our results indicate that, whereas somatic mutations in BRCA1 appear to be rare in ovarian cancers, the search for large gene rearrangements should be included in any BRCA1 mutational analysis. Furthermore, the method described in this report has the potential to screen clinical tumor samples for genomic rearrangements simultaneously in a large number of cancer-associated genes.